Introduction
Introduction
The thermodynamic properties of molecules in various chemical and biological processes are greatly influenced by molecular interactions between the molecule and its solubilizing media. Such interactions may be either non-specific or specific in nature.
Nonspecific interactions are described by a random distribution of molecules throughout the entire solution. Specific interactions, on the other hand, are generally much stronger and often result in a specific geometric orientation of one molecule with respect to an adjacent molecule. Even in systems known to contain specific interactions, the need to properly account for nonspecific interactions has been long recognized.
In previous studies (1-6) we have used the Abraham solvation parameter model to describe mathematically the various solute-solvent interactions found in a wide-range of different chemical and biological systems. We have reported partition coefficient correlations (both water-to-organic solvent and gas-to-organic solvent) for more than fifty common organic solvents. Our published correlations have for the most part pertained to 298.15 K. Manufacturing and biological processes are not restricted to 298.15 K, and there is a need to estimate partitioning properties in water and in organic solvents at other temperatures as well. From a thermodynamic standpoint, the gas-to-condensed phase partition coefficient, K, and water-to-organic solvent partition coefficient, P, can be estimated ) (2) at other temperatures from measured partition coefficient data at 298. 15 
the difference in the enthalpy of solvation of the solute in the specified organic solvent minus its enthalpy of solvation in water. The above equations assume zero heat capacity changes.
Mintz et al. (11) The independent variables in Eqns. 4 and 5 are as follows: E and S refer to the excess molar refraction and dipolarity/polarizability descriptors of the solute, respectively, A and B are the solute overall or summation hydrogen bond acidity and basicity, V is the McGowan volume of the solute in units of (dm 3 mol -1 )/100, and L is the logarithm of the solute's gas phase dimensionless Ostwald partition coefficient into hexadecane at 298.15 K. The first four descriptors can be regarded as measures of the tendency of the given to undergo various solute-solvent interactions. The latter two descriptors, V and L, are both measures of solute size, and so will be measures of the solvent cavity term that will accommodate the dissolved solute. General dispersion interactions are also related to solute size, hence, both V and L will also describe the general solute-solvent interactions. Tables 1 and 2 , respectively.
Molecular descriptors for all of the compounds considered in the present study are also tabulated in Tables 1 and 2 . The tabulated values came from our solute descriptor database, which now contains values for more than 3,500 different organic and organometallic compounds. The descriptors were obtained exactly as described before, using various types of experimental data, including water to solvent partitions, gas to solvent partitions, solubility and chromatographic data (8) . Solute descriptors used in the present study are all based on experimental data. There is also commercial software (85) and several published estimation schemes (86-89) available for calculating the numerical values of solute descriptors from molecular structural information if one is unable to find the necessary partition, solubility and/or chromatographic data.
Results and Discussion
We have assembled in Table 1 
All regression analyses were performed using SPSS statistical software. Both Eqn. 8 and There is very little difference in the equation coefficients for the full dataset and training dataset correlations. The training set was then used to predict ΔH Solv,DMSO values for the 75 compounds in the test set. For the predicted and experimental values, we find that SD = 3.57, AAE (average absolute error) = 2.288, and AE (average error) = -0.797. There is therefore very little bias in the predictions using eq. 11 with AE equal to -0.878 kJ/mole.
In Table 2 We assessed the predictive ability of eqn. (12) governed by the Gibbs energy for solute transfer between two condensed phases or between a gas and condensed phase. In the present study we find that the model also provides an accurate mathematical description of the enthalpic contributions to the Gibbs energy, and by inference, we assume that the model describes the entropic contributions as well. 
